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Introduction
Tuberculosis (TB) is a chronic infectious disease that threatens public health. There were an estimated 10.0 million new cases of TB globally in 2017, 1 and China ranked second among 30 countries with a high TB burden.
1,2 TB treatment is a long-term, complex, and challenging process. Patients need to take a combination of drugs in short-course chemotherapy lasting for at least 6 months. 3 Meanwhile, they also need to make numerous behavioral changes in areas such as diet, daily activity, and lifestyle. 4 Thus, being cured is largely in the hands of the patients and depends on patients effectively engaging in self-care activities. 5 At present, adherence to treatment is cited as a key challenge in fighting TB. 3, 6, 7 Poor adherence puts patients at high risk of experiencing prolonged infection, relapse, and drug resistance, 8 and these outcomes make treatment more difficult and more complex. Globally, 3.6% of new cases and 17% of previously treated cases had multidrug-resistant TB. 1 Over the years, although various adherence interventions have been implemented, 3, 6 the incidence of serious consequences has remained high. 1 In response, the first pillar of the Stop TB Strategy promoted by the WHO is "integrated, patient-centered TB care and prevention". 5 This pillar emphasizes the importance of the patient's crucial role in promoting adherence and achieving positive health outcomes, 7 and it is therefore necessary to promote TB patient engagement (PE) in their own health care. and there is currently no universally accepted definition of PE. The most recent concept analysis of PE defines it as "a desire and capability to actively choose to participate in care in a way uniquely appropriate to the individual, in cooperation with a health care provider (HCP) or institution, for the purposes of maximizing outcomes or improving experiences of care". 13 This definition emphasizes the crucial role of patients and the importance of their willingness to engage. Increased evidence has demonstrated that more engaged patients enjoy higher treatment adherence, better health outcomes, and better care experiences 14 compared with those who are less engaged in their care. Scholars in PE have also discovered that the preference for engagement differs according to the cultural environment. 15 The engagement of patients in the management of their own health is well established in most Western countries, 16 while research on PE in China is still in its infancy. 17 Furthermore, there has been a surge in publications about factors associated with PE, but those studies have largely involved patients with noninfectious diseases. 10, 16, 18, 19 To the best of our knowledge, there is little information about PE in health care for infectious diseases. 20 Although previous studies have provided clues on how to engage patients, these results cannot be directly extended without further examination of patients' perceptions in a specific context. 21 To promote engagement in practice, a deep understanding of TB patients' perceptions of engagement in China is required.
Therefore, the purpose of the current study is to investigate perceptions of engagement in health care from the perspective of patients with TB in China and how these may be influenced by other factors. We hope that these results can provide useful information for designing appropriate interventions to promote TB patients' engagement in health care.
Methods Design
This was a qualitative study utilizing semi-structured interviews to collect data. The Consolidated Criteria for Reporting Qualitative Research 22 were applied to ensure study rigor (see Table S1 ).
setting
This study was carried out in three wards in a 1,000-bed TB specialized tertiary hospital in Xi'an, China, that supports patients from a wide and diverse geographic area. Considering the participants' health status and availability, the interviews were conducted in a comfortable consulting room within the hospital that offered privacy and adequate ventilation (to minimize transmission).
Participants
Through communications with nurse unit managers, purposive sampling was used to recruit participants who differed in characteristics. The inclusion criteria were as follows: the participants must be at least 18 years, diagnosed with TB and could speak and understand Chinese (mandarin). Participants with HIV/AIDS or other serious mental illnesses or with assessed cognitive, visual, or hearing impairments were excluded.
Data collection
Data were collected via open-ended, semi-structured interviews from October 2017 to January 2018. The original interview guide was developed based on a literature review and group discussion. We conducted two pilot interviews, reflected on the process, and revised the interview guide (see Table 1 ). Probing questions were used as needed to elicit more information during the interviews (eg, "Why do you think that?").
All the interviews were conducted face-to-face in Chinese (mandarin) by the first author. Before each interview, the researcher explained the content and purpose of the interview to the participants in detail. The researcher clarified that he/she worked separately from the clinical HCPs and welcomed frank discussions of every aspect of the patients' care. All the interviews were audiotaped (range: 30-65 minutes, mean: 45 minutes). Memos were written throughout the data collection and analysis phases to capture nonverbal information and reflections while refining the sampling strategy. 23 Sampling was continued until no new information emerged and data saturation was achieved. 24 At the end of the interviews, each participant completed a sociodemographic sheet. 
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Data analysis
Data analysis started as soon as the first interview was completed. All audiotapes were transcribed verbatim (using anonymous participant identifiers). QRS NVivo 11.0 software was used to manage the transcripts. We performed the analysis according to the six steps of thematic analysis. 25 Themes were progressively presented based on codes. Three researchers analyzed the transcripts independently, and differences in coding and themes were discussed in team discussions until consensus was reached. All quotes, codes, and themes in Chinese were identified and translated into English. Two bilingual experts checked the consistency and accuracy between the Chinese and English languages. Participants' demographics were analyzed using descriptive statistics.
ethical considerations
The Ethics Committee from Xi'an Jiaotong University approved the study (reference: 2017-518). All participants were fully informed about the content of study. The voluntary and confidential nature of the study was stressed, and the participants had the right to withdraw from study at any time. In addition, the fact that refusal or withdrawal from the study would not influence the care the patients received was also emphasized. Verbal and written informed consent were obtained prior to the interviews. Finally, a $5 gift was given to each patient as a token of appreciation for his/her time. This study was carried out in accordance with the Declaration of Helsinki.
Results
Twenty-five participants were invited, and 23 agreed to participate in the interview (see Table 2 ). Two patients declined verbally and did not provide reasons for their decision. The results illustrate how participants with TB perceived engagement in their own health care. Four themes were identified from the data analysis (see Figure 1) , including devaluing engagement, interacting with HCPs, facing inability, and seeking external support. Several subthemes were also discovered and illustrated with quotes (see Table 3 ).
Theme 1: Devaluing engagement
This theme reflects the patients' negative attitudes toward engaging in health care. Our findings indicate that most of the patients viewed engagement as "useless" and "meaningless" and believed that their condition would not change regardless of whether they engaged in their own health care. Moreover, the patients also pointed out a variety of predicted negative outcomes of engagement, including anxiety about treatment, physical burden, and greater pressure. Seventeen of the 23 patients expressed directly that they were reluctant to engage in their own health care. While three of the remaining patients did not respond directly, they expressed their perspective by shaking their head or hand when asked to provide more details. Although the last three patients showed a desire to engage in their care, they also admitted that they were unsure about how to engage and what the consequences of engagement could be.
Theme 2: interacting with hcPs
This theme illustrates that the patients' relationship with HCPs impacted their willingness to engage. These interactions were embodied in two aspects: 1) trust and dependence and 2) passive obedience.
Trust and dependence
When talking about health management, the majority of the participants said that it was the HCPs' duty because they had expert knowledge and power. Moreover, the participants repeatedly stressed that their role was to be a "patient" and "unprofessional". Thus, all the participants held ideas about how to behave as a patient and had a concordant sense about engaging in health care: "To engage in health care is to follow doctors' orders, as well as take medication, have injections and receive treatment as scheduled" (P17).
Passive obedience
In the interviews, many patients realized the importance of communication and indicated that they felt actively engaged only when HCPs communicated with them directly. However, the patients complained that the paternalistic approach of HCPs drove them to behave passively. For instance, the majority of patients said that they had no opportunities to talk with their HCPs and that the HCPs decided what patients needed to know. Other patients who attempted to ask questions felt that their HCPs were not willing to discuss and address their problems and concerns. Therefore, the patients perceived that they had no right to engage and described themselves as "laboratory mice". The patients felt a strong sense of powerlessness and disappointment, which annoyed them.
Theme 3: Facing inability
This theme illustrates how personal characteristics influence PE. This theme was divided into two further subthemes: overwhelmed by illness and lack of information.
Overwhelmed by illness
In the interviews, the patients felt that the side effects of treatment were worse than the symptoms of TB. Chest pain, respiratory difficulties, fatigue, and loss of appetite were the most frequently mentioned side effects. Moreover, many participants said they suffered a life-changing reduction in their ability to carry out many activities of daily living, such as climbing stairs and toileting. "Tired" and "weakness" were the words used most frequently by patients to describe their condition. All of these challenges caused the patients to feel that they were unable to engage. As one patient said, "Maybe I would be involved if I felt better" (P12). In addition to physical burden, the patients also stated that they suffered high psychological pressure. Concerns about the uncertainty of illness, long-term hospitalization, high financial expense, family commitments, and missed work opportunities were common among the patients and caused considerable distress.
lack of information
A large number of the patients lacked knowledge about TB and its symptoms and treatment, and they showed a strong willingness to gain information at the beginning of their hospitalization. The patients tended to seek information from 
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Perceptions of engagement in health care among patients with tuberculosis "There is no difference in engaging or not. i still get shots and take medications every day" (P13).
"it is useless because i'm sick now, and it can't change anything, and i don't want to add extra stress on myself" (P15).
"it will probably make me more worried about my condition after engaging in health care (…) and might be even worse" (P23).
"For me, knowing more brings more stress" (P5).
"Yes, of course i need to engage because it's all about me. But there is not much that i can do" (P8).
Theme 2: Interacting with HCPs
Trust and dependence "it is the doctors' job. We don't need to do that" (P14).
"Doctors have the best understanding of my health condition. i trust the doctors overall. (…) We are the patients" (P20).
"i have never thought about that because health care providers are the professionals, and we only need to follow their commands" (P2).
Passive obedience "since admission, i have no choice but to totally obey the doctors, and they also never talk with you about anything. Only when the results are abnormal will they come and tell me what to do. Otherwise, they will not come and talk to me" (P16).
"After hospitalization, i lost control. (…) We are pushed around like laboratory mice" (P18).
"Doctors control everything when you are hospitalized. We have no control over things like medication, examinations.
We have to follow their orders" (P14).
"it doesn't make any sense. They will not talk with you. One time, i asked a nurse a question, but she refused to tell me and told me to ask the doctors. it is hard to contact the doctors. so forget about that, just follow them" (P19).
Theme 3: Facing inability
Overwhelmed by illness "Taking these medications makes me tired. i don't want to do anything but have a good rest" (P5).
"i lost my appetite recently. That medicine upsets my stomach, which makes me weak and lethargic. (…) it is hard to spare extra effort to consider other things" (P12).
"I cannot lie on my side because of excess fluid. My breathing is short, and my chest is painful. It torments me" (P2).
"i think TB is an obstinate disease, it drains my energy" (P16).
"i cannot do anything since i came here. i cannot help with family; i cannot work" (P19).
"so far, we have spent tens of thousands, that is too much. i have been thinking of quitting treatment if it continues to cost so much" (P9).
lack of information "We are blind as a bat. We have no idea about the progress of treatment and the results of examinations. so we hope the doctors can at least tell us what is going on. sometimes i feel like something is wrong. it is not what we tell doctors but what doctors tell us. it seems our roles are reversed" (P16).
"it is terrible to get information online; i feel so upset because it said TB is like cancer. some website even said that TB can't be cured and may get worse in the future" (P7).
"since hospitalization, i have had lots of examinations. i sometimes wonder why i need to have each examination, but nobody answers me" (P19).
"When doctors come by on ward rounds, i can talk to my doctor but only for a few minutes. They are always busy" (P4).
Theme 4: Seeking external support
support from family members "My wife takes on all responsibility for the child and the older family members, and she always encourages me to confront the future with optimism" (P1).
"i need to engage in treatment for my family. i want to recover as soon as possible so that they will not worry about me and i can go home earlier" (P9).
"My family asks around to help me. i can depend on them, they take care of my daily life and are concerned about my treatment" (P18).
"My parents give me a hand paying for treatment. They want me to be cured quickly" (P15).
"i don't want my parents to come here. This place is special because all the patients are infected. i am worried that they will get infected too" (P11).
(Continued) 
support from family members
Many patients acknowledged the significant role of family members in supporting their engagement. During the patients' hospitalization, family members provided powerful support for the patients both emotionally and financially. Family members could also support patients to engage with their care by acting as bedside monitors by keeping track of medication and talking with HCPs. For patients who were accompanied by family members, the value of the support they received was evident. However, most of the patients reported distancing themselves from their family members due to a fear of transmitting the disease to others. In fact, many patients stayed in the hospital alone and took care of themselves on their own.
support from peers
The patients expressed how important it was to have peers with whom they could interact. For instance, 19 patients said that peers helped them adopt healthy behaviors and habits by sharing personal experiences and giving necessary reminders, especially when their family members were unavailable. Meanwhile, some patients had experienced social isolation after being diagnosed with TB, and their peers became their social partners during hospitalization. Peers helped the patients to alleviate pressure by listening when they were in bad mood and building positive attitudes toward treatment and life in the future. However, a minority reported that they avoided speaking with other patients for various reasons, such as protecting them from cross infection and questioning the accuracy of information obtained from their peers.
Discussion
To the best of our knowledge, this is the first study that offers novel insights into TB patients' perceptions of engagement in their own health care in China. The findings show that the participants held negative attitudes toward engagement and felt restricted by their interactions with HCPs and their own abilities when attempting to engage. Meanwhile, the participants attempted to seek support from others. The first finding in this study indicates that patients with TB held a negative attitude toward engagement. The patients were more concerned about the disadvantages of engagement in health care, which were predominately psychological and physical pressure. In this context, the patients emphasized that engagement in health care is "useless" and expressed a negative attitude. This result is similar to a cross-sectional study in Hong Kong in which the patients believed PE to be important and beneficial but not completely necessary. 17 The literature suggests that this finding might be related to patients' self-abasement or inability to express their needs. 17 Although a minority of the patients in this study showed a desire to engage, they also tended to express a passive attitude due to a lack of clarity regarding engagement activities. 26 Although there is evidence that engagement conveys more benefits, 27 patients will actively engage only when they 
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Perceptions of engagement in health care among patients with tuberculosis realize the benefits of engagement in health care. 28 Based on a concept analysis of PE, engagement in health care requires collaboration between HCPs and patients. 13 In particular, HCPs should lead and foster patients to acquire awareness of and confidence in engaging effectively in the care process. 10 These findings highlight the crucial role that HCPs play in the success of PE.
While patients in the present study fully trusted and relied on HCPs and considered HCPs to be professional figures possessing expert knowledge, the patients strongly believed their own most important activity was treatment compliance. Many studies have confirmed that this finding might be related to the ideology of traditional medicine, in which the role of the patient is subordinate to that of HCPs organizationally, emotional, and intellectually. 29 In the present study, though the patients were reluctant to engage actively, they still wanted to communicate with their HCPs to obtain necessary information. That information provided them with an opportunity to learn about and understand their condition 30 and empowered them to contribute as active partners. 31, 32 Earlier studies have found that acquiring basic information from HCPs is a prerequisite for PE. 33 However, due to time constraints and heavy workloads, HCPs were not fully present to talk with the patients in this study or focus on their concerns. 17, 34 Although we advocate for hospitals to adopt patient-centered missions, the medical process is doctor-centered in most cases. 35 Sometimes, HCPs directly decided what the patients needed to know, resulting in the patients feeling as if their own health care was out of their control. Similarly, other researchers have also found that HCP's authoritarian behaviors -whether intentionally or unintentionally -are linked to patient passivity toward engagement. 17 All of the above issues heighten patient uncertainty about their health condition and strengthen their feelings of inability and dependence during hospitalization.
In our study, health condition also had an impact on the patients' willingness and ability to engage. Inpatients with TB suffer from a serious condition and frequently must undergo a course of chemotherapy for a period of time. Fatigue might be the most common distressing symptom for these patients. In addition, many patients report serious adverse reactions, and increases in disease symptoms are the main barriers to engagement. As previous studies have confirmed that experiencing a deterioration in health condition may alter patients' desire and ability to engage, 36, 37 those who are in good health are likely to have a higher willingness to become engaged. Meanwhile, patients receiving treatment for TB often suffer excessive psychological burdens and express a need to discuss their emotional reactions. 38 However, these needs are typically ignored during clinical treatment. 34 Currently, studies on individual-related factors affecting PE mainly refer to demographic characteristics, 39 such as level of education, age, and level of income, while analyses of the psychological factors involved in PE remain limited. 10 A recent study highlighted that particular attention needs to be paid to supporting patients in the process of psychological adaptation to their illness, which may prevent them from being an active partner. 11 Perhaps because of these extreme conditions, Bickmore called the experience of being hospitalized "one of the most disempowering situations one can experience in modern society". 40 Physical and psychological distress create a tremendous sense of powerlessness among patients, which leads them to doubt their ability to engage. Therefore, it is important to identify personalized ways of engaging patients when engagement is appropriate and does not constitute an unwanted burden for them. 10 Moreover, our findings provide novel insights into the role of family members and peers in PE. Consistent with previous studies, 37 the interviewed participants emphasized that family members' support was their motivation to persist in treatment. The functions of family members included providing care for daily life and financial support. Similarly, other researchers have reported that family members perform different roles in the hospital environment to promote PE in care, such as patient advocate, educator, and health manager. Family members are sometimes seen as a conduit between the patient and HCPs. 41 Furthermore, the role of family involvement as a crucial component of promoting PE has been shown in many studies. 42 However, although patients in this study valued family support, fear of infecting others frequently undermined the patients' willingness to be accompanied by their family members while in the hospital. To some extent, fear of infection reduced opportunities for family involvement, which resulted in a lower level of PE. Meanwhile, peer support was often mentioned by the patients as an important supplement to family support. Patients with TB typically encounter social isolation during hospitalization because of the need to protect their privacy and prevent emotional stress. 43 In the hospital, talking with peers met the patients' need for social interaction and helped to alleviate their psychological burden. Similarly, Croft et al reported that support provided by peers extends to helping patients accept their diagnosis and build confidence in treatment. 44 To some extent, peers promoted PE by giving reminders and providing basic care and necessary information, particularly when family members were not present. has been reported to be an effective approach for promoting health and behavioral changes. 45 However, several patients were reluctant to interact more with their peers, and this was related to their specific surroundings and uncertainty about the accuracy of information provided by peers. These findings suggest that taking advantage of the peer role in the delivery of clinical TB services may be conducive to PE. Studies on the relationship between peer support and engagement will thus be needed in the future.
limitations
There are some limitations that must be acknowledged. First, the participants were recruited from one hospital, which might impose some inherent selection bias. During the process, we used the purposive sampling strategy to obtain participants with maximum variation until data saturation. Second, given that perceptions of engagement may differ among outpatients with TB, future studies should broaden the sampling scope. Third, power relationships might influence open discourse among patients. Before the interviews, we tried to encourage the patients to relax and provided them with more opportunities to express their thoughts, and clinical HCPs were not present during the interviews. Fourth, this study mainly focused on exploring patients' perceptions of engagement, although the findings can be used as a reference for future interventions. However, whether patients' willingness and actual behavior are consistent need to be assessed via more empirical studies using mixed methods in the future.
Conclusion
The findings describe TB patients' perceptions of engagement in their own health care. The patients expressed a low preference for engaging in their own health care, mainly due to perceived negative outcomes. The findings demonstrate the need to explore approaches that cultivate patients' awareness of engagement, as this may be crucial in promoting PE. Additionally, HCPs should be aware of their pivotal role in the process and tailor interventions according to the needs and health conditions of their patients. Meanwhile, the roles of family members and peers should be utilized to a reasonable extent to support patients' engagement in their care.
Data sharing statement
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